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Background: Parastomal herniation frequently complicates stoma formation. Aperture size has been
shown to be an independent predictor of hernia development but there is a paucity of data regarding the
ideal stoma diameter. The aim of this study was to establish the radiological incidence of herniation in
patients with a permanent colostomy and correlate it with the size of the abdominal wall defect in order
to identify an aperture diameter associated with a reduced herniation risk.
Methods: All patients who underwent permanent colostomy formation for colorectal cancer over a ﬁve-
year period in a single institution were recruited to the study. Patient demographics, operative details
and stoma-related symptoms were recorded. Post-operative CT scans were reviewed for evidence of
parastomal herniation. The diameter of the abdominal wall defect was measured radiologically.
Results: 43 patients (mean age 69 years) were included in the analysis. Radiologically, 25/43 (58%) had
evidence of a parastomal hernia. The median aperture diameter was 35 mm (range 25e58 mm) in
patients with a parastomal hernia and 22 mm (range 10e36 mm) in patients without herniation
(p < 0.0001). There were no cases of herniation with an abdominal wall defect size <25 mm. The
median follow up was 26.0 months (range 6e55) in patients with herniation as opposed to 16.0 months
(range 7e36) in patients without herniation (p ¼ 0.11).
Conclusion: The majority of patients with a permanent colostomy develop a parastomal hernia within the
ﬁrst two post-operative years. Parastomal herniation appears unlikely to develop with an abdominal wall
defect diameter 25 mm provided this does not enlarge with time. Surgical techniques that utilise
stapling devices to form a ‘custom-made’ and rigid trephine might reduce the herniation risk.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Parastomal herniation is the most common complication of
permanent stoma formation. Its precise incidence is unclear but
rates between 5% and 80% have been reported in the literature
reﬂecting the different forms of assessment utilised at varying
follow-up intervals.1e3 Radiological evaluation of the stoma site
with computed tomography (CT) has been used as an aid toual scientiﬁc meeting of the
en, September 2011.
National Centre for Bowel
ondon E1 2AT, UK. Tel.: þ44
ras).
ciates Ltd. Published by Elsevier Ltimprove the diagnostic accuracy.4 In a small study (n ¼ 23), the CT
detected rate of parastomal herniationwas 78%whereas the clinical
herniation rate was only 52%.5 In another prospective series of 27
patients the CT-detected rate of parastomal herniation was
marginally higher compared to the clinical rate (44.4% versus 40.7%
respectively) after a median follow up of 29 months.6 CT evaluation
of the stoma site appears to be superior to clinical examination for
the detection of a parastomal hernia.
The multifactorial aetiology of parastomal herniation is well
documented2,3 but only age and abdominal wall defect size have
been found to be independent predictors of its development on
multivariate analysis.7 There is, however, a lack of data regarding
the ideal stoma diameter with only one clinical study reporting
higher rates of para-colostomy herniation with an abdominal wall
defect diameter greater than 35 mm.7 Due to the lack of evidence,d. All rights reserved.
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ORIGINAL RESEARCHthe majority of colorectal surgeons still continue to create an
abdominal wall defect large enough to accommodate the tips of
two ﬁngers irrespective of the type of stoma formed. The average
glove size of general surgeons is 7.5 which equates to the creation of
an aperture at least 3.5 cm in diameter.8 Consequently, the most
commonly used surgical technique is imprecise and is associated
with the risk of creating an oversized defect, which may contribute
in itself to the development of herniation.
The precise dimensions of the stoma defect have been consid-
ered to be an important factor since 1986 when Resnick ﬁrst
described the use of a circular stapling device of various diameters
(17, 25 and 32 mm) to create a precise trephine with only one case
of herniation in 32 patients after 7 years.9,10 Other investigators
have used standard circular stapling devices to construct co-
lostomies without any increase in stoma related morbidity.11,12
The aim of this study was to assess the radiological incidence of
parastomal herniation in patients who had a permanent end-
colostomy for malignancy and to correlate it with the size of the
abdominal wall defect. This might allow identiﬁcation of an
abdominal wall defect size that minimises the risk of para-
colostomy herniation, provide further evidence about the impor-
tance of avoiding an oversized defect and contribute to the design of
appropriate size stapling devices that facilitate trephine formation.
2. Methods
All patients who underwent permanent end-colostomy formation as part of a
Hartmann’s procedure or abdomino-perineal excision of the rectum (APER) for
malignancy between January 2004 and December 2009 at a large specialist tertiary
colorectal unit were identiﬁed from a departmental cancer registry. Patients’ de-
mographics (age, gender, body mass index (BMI)), operative details (date of surgery,
type of surgery, emergency/elective setting) and any stoma related symptoms were
recorded. Post-operative abdominal computerised tomography (CT) scans per-
formed for clinical purposes (e.g. surveillance) were reviewed by a single consultant
radiologist for evidence of parastomal herniation. A parastomal hernia was deﬁned
as an incisional hernia related to the stoma site.13 Furthermore, a parastomal hernia
was classiﬁed as symptomatic if patients experienced faecal leakage due to poor
adherence of the stoma bag, pain, discomfort or developed complications such as
bowel obstruction or incarceration secondary to the para-colostomy hernia.
For patients without any radiological evidence of herniation, the latest CT scan
was used to measure the maximum diameter of the abdominal wall defect in
any direction. Patients with conﬁrmed para-colostomy hernia on radiologicalFig. 1. Study ﬂassessment had themaximumaperture diametermeasuredusing the earliest scan, in
chronological order, in which a hernia could be identiﬁed.
The data were analysed using a commercially available statistical analysis soft-
ware (GraphPad Version 5, GraphPad Software Inc, La Jolla, CA). Data normality was
tested using the De AgostinoePearson omnibus normality test. Intergroup com-
parison of variables was performed using a ManneWhitney U test. A p value <0.05
was considered signiﬁcant.
3. Results
A total of 59 patients underwent a Hartmann’s procedure or
APER for malignancy over a 5-year period. All colostomies were
fashioned using a trans-peritoneal approach. Sixteen patients did
not have any post-operative CT scans available for review and were
excluded from the ﬁnal analysis. The study group consisted of 43
patients (22M:21F) with a mean age of 69 years (Fig. 1).
There were 25 patients (58%) with radiological evidence of
parastomal herniation after a median follow up of 26 (range 6e55)
months. Eighteen patients did not have any evidence of para-
colostomy herniation on CT assessment after 16 (range 7e49)
months. The difference in the follow-up interval of the two groups
was not statistically signiﬁcant (p¼ 0.11). The two groups were also
of similar age and although patients with parastomal hernias had a
higher BMI (26.9 versus 23.5), it was not statistically different
(p ¼ 0.24) (Table 1). Furthermore, the number of stomas formed
following an emergency Hartmann’s procedure was comparable
between the two groups (Table 1).
The median maximum diameter of the abdominal defect for
patients with a parastomal hernia was 35 mm (range 25e58 mm).
This was found to be statistically larger (p < 0.0001) than the
median diameter of the group without herniation (22 mm, range
10e36 mm). In patients with radiologically conﬁrmed parastomal
hernias, 11/25 (44%) were symptomatic. The characteristics of this
sub-group are shown in Table 2. Four patients (36%) with symp-
tomatic parastomal hernias underwent surgical repair. The
maximum stoma diameter in patients with a symptomatic para-
stomal hernia was 54 mm (range 28e58 mm) and was not statis-
tically different (p¼ 0.06) when compared to the stoma diameter of
patients with an asymptomatic parastomal hernia (34 mm, range
25e55 mm) (Table 2).ow chart.
Table 1
Intergroup comparison of patient variables based on the presence of parastomal
herniation.
Demographics Parastomal
hernia
No parastomal
hernia
p-Value
Total number 25 18 e
Mean age 69  14 69  12 0.89
Female:Male ratio 14:11 7:11 e
BMI 26.9 (20.0e36.0) 23.5 (22.0e30.0) 0.24
Hartmann’s
procedure
13 Elective
4 Emergency
10 Elective
3 Emergency
e
APER 8 5 e
Median defect
diameter (mm)
35 (25e58) 22 (10e36) <0.0001
Median time of
post-op CT (months)
26 (6e55) 16 (7e49) 0.11
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The incidence of parastomal herniation in this study was 58%,
one of the highest reported in the literature.2 Two possible reasons
for this include ﬁrstly, the study group consisted of relatively older
patients (mean age 69 years) with a diagnosis of malignancy, both
of which are well known risk factors for herniation, and secondly,
the presence of parastomal herniation was based on CT evaluation
which is the most sensitive means of assessment. Forty-four
percent of patients with a radiologically conﬁrmed parastomal
hernia had symptoms directly related to it and thirty-six percent of
them required surgical repair whereas the majority opted to
continuemanaging their symptoms conservatively or were deemed
too high risk for surgical intervention. Emergency surgery does not
appear in this study to be associated with an increased risk for
parastomal hernia development. This is in agreement with another
study evaluating transverse colostomies in 251 patients, where no
difference in para-colostomy herniation rates was found between
emergency and elective surgery.14 However, the number of patients
is small so any ﬁrm conclusions will require further evaluation.
Although patients with a parastomal hernia had statistically
larger abdominal wall defect when compared to patients without
herniation, we were unable to identify a distinct “cut-off” point
between the two groups. Nevertheless, no cases of para-colostomy
herniation were seen with an abdominal wall defect diameter less
than 25 mm. This should be taken into consideration when a co-
lostomy is fashioned as a previous study reported that for every
millimetre increase in aperture size, the risk of developing a hernia
increases by 10%.7 The most common technique of stoma forma-
tion, as mentioned earlier, does not allow the creation of a precise
stoma diameter. The use of a circular stapling device might be ad-
vantageous in forming a more accurate and rigid trephine which
maintains its size and integrity with time.9,15
A limitation of our study is its retrospective nature and relatively
small study sample, although most publications in this area to date
involve small cohorts. More importantly, measurement of the size ofTable 2
Comparison of abdominal wall defect size between symptomatic and asymptomatic
parastomal hernias.
Demographics Symptomatic
parastomal
hernias
Asymptomatic
parastomal
hernias
p-Value
Total number 11 14 e
Mean age 68  12 70  12 0.76
Female:Male ratio 6:5 9:5 e
BMI 23 (21.5e36) 26.5 (20.0e35.0) 0.90
Median defect
diameter (mm)
54 (28e58) 34 (25e55) 0.06
Corrective surgery 4 (36%) 0 ethe abdominal wall defect in the presence of herniation is associated
with the ambiguity ofwhether thehernia caused the oversizeddefect
or vice versa.Wehave attempted to reduce the inﬂuence of this factor
by using the ﬁrst scan inwhich a parastomal herniawas identiﬁed. In
either case, neither the abdominal wall defect size in hernia-free pa-
tients (median 22mm), nor the fact that no herniationwas observed
with diameter below 25mm should be affected by this factor.
In conclusion, the majority of patients who undergo end-
colostomy formation for colorectal malignancy appear to develop a
para-colostomy hernia within the ﬁrst two post-operative years.
Aperture size has been shown previously to be a potential indepen-
dent predictor of herniation7 but our study suggests that creating a
defect<25 mmmight reduce this risk. Randomised controlled trials
investigating the efﬁcacy of circular stapling devices in preventing
parastomal herniation are likely to provide important data regarding
the ideal aperture size required to exteriorise the colon or ileum.
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